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5 Xli 6 {CfH«(Z) X Y r K ^^M0#:^g#^S^Ci3V^T> 

& #^ f S X Y r K b X M @^lg|^3Sgo 
M^^7IB^«)XYTK^'XM®#:^it^^M^cfev^T> 

1 8 (D v^•rtl;b^ i ]®icfa«® x y r k ^'xM®#:M^l^^®^cfev^T 

>r X :3r -v -fe ;i/ 1115^ (C SH« $ tl T V ^ s ^ 
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[^^^1 0] 

#^ f -5 X Y T K b ;^ M @^M#^S. 

[0 0 0 1] 

:^^mit. ^mi^m^x-m^^ntcmi^mmmm^mL. #{c, cMos^n 

12 ;^ T*«g)t 3 ti S X Y T K 1/ ^ M H^m^S IC g9T S „ 
[0 0 0 2] 

Charge Coupled Device) mi^MW^Mt. M;itiCMO 

]^u7.mmi^mmmmt.ti^:&^o cmo s>r^--':;^''fe>'9-s:fflv>fcxYT ki/x 

(J!^T, jil:, CMO S^^-i;-fe>-!?-i:lll&#-t-S) ttMOSF 
i)^^. CCD@^^t^#^g^cf^t)■5=bcD^:LT^Mm^tlTv^Sc 

[0 0 0 3] 

Q^m^^xmm-t^a meit. i}t^(DXYr\^u:;x.m4:^-'p'^yi)-<Dimm^ 

m^ltV-'>^yyfUVry^4:0 4^mM\^f:LAPS (Active Pixe 
1 Sensor) ^^$:^LTVxS„ y it h^-f^T- K4 0 QO^ijV- KMii 
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e;>^^4 0 6 ^ifi-i^rmw-Mmm^ o Bizmm^nr\f^&. 

[0 0 04] 

- K4 0 o^b'^u-fe^/ K«^VRfC3^m$ti-5o ^i^^v^■T?3fe<^)Al^^^t^c7>^- h^^ 

^izAMLtcyyt-hyitytmrnm^ti. m^-jE^M^^^^it^o m^r-ityu 

0 0 ©m&^ifcA VPDli'fS-^m^^rQ s i g LT A VPD=Q s i g/C s 7?-^ 

^^ti^. m&mm<DmMmzyi^^mMm^Rwni!j<7i<,^miRh^yvy,^ 4 o 
y7fuvry:f4 o 4<Dm&i3'im^ms.t.LxmmMnm4: o s ^ifti^xm^jm 

[0 0 0 5] 

m^mm^M(Dyyt h^>r:t- K4 o o iiy-^7 3rn'7T>:/4 

*)m^m±<7)DCU^Jlt>'^^W}-t^m&A^-ym'^ (Fixed Pater 
n Noise;FPN) if^m^i^XmWti^mitt^t.\>^ommif^&^o ZltlS: 
^m-^'&^tc.mzmmr-Mii'yzfVy^m!^ (Corelated Doubl 
e Sampling;CDS) S:fflV^ ^jtlT V^So *@MzlMit>yU > 

^*ISS^-??M#Si±&-9->:/U ^i^'LTTb^^ >';r l>^*-r:t- F4 0 0 $:U-fe^y hm 

{&vRicuiz>y h-r-So ^ikv^T^ mmr.m-^y^vy'ifmmxv-ky hmm^"^ 
y^vy^Lx. m^mmtv^y hm&ii<Dm^^tt>^o zitiicj:u, l^v^ 
mm&yT<Dit^'D^<Dmm^mmi^xFPN^i&m-t^^t.f}^x^^o 

[0 0 0 6] 
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JE^cMfiL/Tv^skTcliw (mm^ v-yzfvy^Lr:LV-ty.hns.Km 

[0 0 0 7] 

kTC$IW(i> U -fe^y h h^>i;x^ 4 0 2 ^:ty'^mKLX y yf h^'-Y^T- 
F4 0 0 SrlgJSim^lCU-lr^y hf Sl^tC^^U, vkTC= (kT/C) ^^^T' 

s tt:7:f h^>r:r- F4 0 OlC^«Stl?^i^^*T'^S„ 
[0 0 0 8] 

^re-rSc 07^CfeV^T. h^>f ;r- K4 0 0(0111 (Z)^«^»C 1 ii^n 

-^Y v^^-f 3?rL-$;H> (FD) MJ§e®ll2(7)M^ac 2 i:®r^icx:^;i/ 
ET-e«^stife:^c3p3g#ih^>^';^^ 4 0 6 i:®raicy--x7;f n':fT>^4 

0 4 ;f^>«MJ^$tlTV^So ^ 2 ®#m^*C 2 tC«. ^ 2 (Z)#m^fiC 2 IC^^^ 
^M^tlTV>S„ V-;<.7:i-n '7T>>''4 0 4C7) K l^-T V D D ICg^ 

i^^ti, v-x«Mii7K¥S^h^>^^';^.^ 4 0 6 ^cg^M$tlTv^So y 

-:^:7:j-Ur;r>::^4 0 4 h 2 ®#S^fiC 2 iCgggS tlT V^S 

o U-fe^y h V^yV7.9A 0 2® K^>f >«M{CttU-fe»y MI^VR^WAtlStl 

-5c U-fe^y h h^^s;^';^.^ 4 0 2coy-;^mMii|g2®#«^*c 2icg^M$ti 

[0 0 0 9] 
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[0 0 10] 

ffi & > >^ U > ^ L T e> & 1^ > U > ^ b T *9g|iia-9- > ^ U > y III 

T C $1 W S: M t- -5 3 ^ T ^ -5 c 
[0011] 

il^6i>K m 7 iZB V t:i1f^^<D CMO S ^ yL-t^^>'9'<Dmmt. ±7&(D^^ 

So 

[0 0 12] 

kTC$iWS:{£MT'$SCMO S>f ^-i;■fe>•!^a)M(Z)M^C0V^Ta8 

s:Mv^Tl^^^t-So ig8ic^-tcMo s>roi-i;?i2>ifii, mGizBLt:^m^m 

f^lzUa^X. U-fe'y h h5>i;>'X^4 0 2(n>f-' hm^Jcm*a-^<5 Uiz-y hmjE 
TO U T k T C sil W 5: ^SM-r S $: ^ L/ T V A S „ 
[0013] 

TOIlIS&®:t'<T>:^4 1 2(n>^BMKti^^\z\%m^^)^v hM#VR*^A 
;fJl--5<J;eiic^oTVN5o ;r/^T>>^4 1 2 ®M«A:dSS^tctt, SBi^4 1 6$: 
:^LT. Vit h^'-f^- K4 0 0(D^V- K^d^ilU-fe^y h h ^ > ^ 4 0 2 
}L(J^W^^.(r>m^iS^K±^t\^ ^o\z.tA^X\^^. iB^4 1 6«liii^MJi!cl^{cjSa 
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[0014] 

4 1 0®>5f*- hmStC'^-^Vg;&'5A:^j LTX>f^y^ 1111^4 1 0 fj^^yiZi^^ 
•7:t h^>f;r- K4 0 0®:)?jy - K{ffif®m<a*^Slc U -fe ^y h^SJEV R{c;&S J: ei 

, ##«J±^O^^tilCi^<m#^a#®U-fe^y hmjElc^ti^tiMS-^SkTC 
[0 0 15] 

[is^*^«?^Li:e) ii-rsMiS] 

Je^_hfi0>9 L 7t cl: e) 0 6 jC^-r CMO S-f^ -S;>'i2>-!tT'{i, kTC$ftW$: 

- 2;-fe >-9-"t? li, k T cm=n<D^w.im\nm^\zm^^^ xfi^±^ < ^ o t b * 

[0 0 16] 

^ S X Y r K U >^ M H^^^I^S ii« S r i: ic & S o 
[0 0 17] 

[^IIS:^PP'^t-^?^«?)C7)#^] 

»y N-r-5y-fe>y h h^>e;::^^5? i:, trflB^m^Sl^^lc^^Stife«^^$:«ffilc 
^ix-fcS^fWi:, tfftau-fe^y h^icie^i-^ kTCi^W$:<SM$-&-S kTC^ 
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[0 0 18] 

:^^m<D-mm<Dmmtz ^ s x y r k i/^Ms^^^^etco ^^T s i jbmm 

mummmcL i~cl4 ii7K¥^^i^Rwi~RW4 tajmmizmn^tix^i^ 
So «-®mMJi!cP 1 i'-P4 4 izitdftmmmm^t.vxy^h^^yt'- fi o*^ 

[0 0 19] 

CMO S>f 1 tt, ^M^MigcP 1 1 ~P 4 4 Izm^ltMO S F E 

T (:2^||i60^7?lin- c h (n^^:^;V) MO S F E T $:M^LTV^-5) -e« 

^$tiS v-::^7:rnyr>>''i 4 ^TK^jgfi h ^>>:;:;^^ i e^A^BBSStife 

jgi^T, ^?##$:mi:b. m^-^t:niiLxmmmmpmn(Dm^mmiZ'D\,^x 

- c hMO S FET(^U-fe^y h 1 2 (Dy-;^>«^.S.t>*y->^^:r D 

[0 0 2 0] 

MO S F E T(Z)7K¥^#^ 1 6(^ KU'-r >«^^C^M$tlTV^-5„ # 
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C L n iCg^^ $ tlT V N S o 
[0 0 2 1] 

7 h ui;>?.^/u-fe^y hM^tas&4 \zmm-^n. m&o^^^ ^yf^a^^mm.m 

RWm#{Ciif^Mi§lc Pinn(DU-fe^)/hh'^> ^> ^1 2 U -fe b-^-^R S T 
[0 0 2 2] 

U -fe hmj±«*&?^V R n ti^e^^^C L n {Cl$t^WtCi2?^$ mwM 

laiS&eCLni:. m7L\tn-c hMOS F E T tlS^'Jjgfl h ^ > ^ 
2 0 i:$::rM.T#-^^^iiaj;^^3 0^cg^gg$4^TV^^„ T^^/y -f 
;i/|lIS&6|^®CD SmS&e CL n<^)fl|^^CoV^T^±®2 S:M^^T^g^0^■^-5)o 

mim\1fhil^,fc k T C$IW<g^iai?l e V R n lCg?^$ tlT V>So k T C|iW<£M 
|llji?&6 VRn®=i^^^CoV^T^i03 VNT^g^iB^-T-So 
[0 0 2 3] 

f!^ ^ mmnKm^ ijm^ ^^^y ^-vm^kKi] $ ti, r > y / y >r x ^ ^ > -t ;i/im 

1^ 6 J: U ^ - >ilW^t>' k T CHWODI^^ $ ^ TbW^fg-^ 

^^jim;^Jill3 0{cm:d$tl> T>>^3 2 $::;>-LT^g|5^>X7^AiCj^m$tl-5 cfc-i 

[0 0 24] 

mz. cMo s-i i^-v-^iy"^ l<Dm^\z^^\^xmmzmm'r^o t-r. u-t 

hM-^RSTlCcfcU U-fe>y h h^^i?;^^ 1 Zij^^iDit ^y ifV:tyiZfj: 
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^^^M#RW7()'^A:dL/T7K¥^^h^>i^';^^ 1 6 :^)^::r >{c;&^. :iti{ci:»J 

SaC^f^SC L n IcmiJ^J^tl-So 
[0 0 2 5] 

>rx:¥-v>i2;i'iiii&6ii, im2ic^t-J:e>fc, ^[tt^fiigcL 1 ^cg?J^$tlfe•^^ 
>:;^;^JJ^-;l/KIl^l^:S:t)^^iM^M■9->>^y >i^iaii^§:WbTVN-5„ ig2{c^vNT 

• [0 0 2 6] 

^y5^4 2(DA:^jMt^a^f?^cL 1 ii(DmmMKit'^mmm4 oi!3mm^t\>x 
v^^o -y-^^^ii/^jN-;!/ Kfl§;^'4' ^y5^4 2®mijffl!iici±, mm.mm.mcL HZ mti 

sti^M#$:^ift-§-9'>>^;i/jiN-;i/KM^»4 4(Z)-'«®W (z:tiJiAI^> ^« 

[0 0 2 7] 

® ^^^jc ttfflgS^Sif > >^ U > ^^Ulli^ S T :^ ^ 4 8 <^A:ht^^i)mm 

5 OCD-ft^iKKCg^M^tl. CD SM^4 5 0©fl&«=^{IIld:T>y 5 4<DAi75^ 
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[0 0 2 8] 

CD SM^*5 0(?>fas;^{itt, ^ 'yyrfT.^ ^ i^it\^x^y^ 

ggiCj: »JCDSM^*5 0(Z)ffi«M{iS:«mSffiai4 6(DS^i«iE*^e)-WyilL/ 
:d«^li^JM^h^>$;x^ 2 0$::rrLTM#^7iffi;di^3 0(c^^$tiTv>S 

o 

[0029] 

2 S:Mv^T^W■r-5o *-r/iamfIJ|ScP 1 l*^^)m:^$tlS^#®^lStl^cov^T 

ii^K^-r^t.. mmmmpy i^^^r h^*>f:r- ki o(c<fcy^«3tifem#* 

lcj:S:Cfcy-:;?.7:rnur>yi4 ©mjE^U^^iifiiT"- ^ S:-^tf##«ffi V S 

[0 0 3 0] 

^4 2:R.t)f;J^^>^;^-f ^y^5 2*^>r>^^Mic^s„ z:ti(cj:y. if>^;i/7jN- 
Jl^M^®T'M#«ffivsii-9->:/;i//jN-;ix Kiaiii&(Z)i?-> >^;b3j^-;i/ Fffi^*4 4 

[0 0 3 1] 

i5?CV>T% ^^>y>^-r ^y^ 5 2 ^r^y'lCLT*^?), U -fe ^y hM-^R S T $:AiJ 
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[0 0 3 2] 

rcDSS:^, CD Sffi^»5 0<z>m:d<KI{cttM#mffiv s U-fe^y hmffiVRc?) 
^{C^m^-r-SHM-^ (VS-VR) *^^1:JS„ r(©M#liCDSM^*5 OICJ: 

[0 0 3 3] 

ic^^i^ c L n ^ti^titai^ ^ s „ 

[0 0 3 4] 

6 C L n#lC|gl^b4x, CD SEISES C L n il^M L/T k T Ci^WS:<S^$i±S 
k T C||W<gMiaii^3b^lS:i't e> tlT V^So 
[0 0 3 5] 

^^•r<5o kTciiw^BMiaii&e vRnii, m^mm.<Di<.m^ti^r y^/ J X 
o mf^^moymmxmvrcL^u^y ^it. ry:fx j x^^yiE)vm^e\H(DC 

D Siag&6 C L 1 RtJ^]^TCm=^^^m^eWR 1 ®^llg|$S:^LTV%S„ ^fe 
[0 0 3 6] 
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[0 0 3 7] 

m^mwmh^yVT.^ i 2® Kb-r>mstt> y-x7:«-D'7r>^i 4 ii 

l^tfig-#IS$:^t-'SlliMI&h^>i;^'x^ 6 2(^y-^«^{cg^M$tiTVNS 
. Ili^i&h^>i>^;^^ 6 2(D Ku>f M;t«MO SMO h^>2^';^^f 

6 4 CD— «®fi!ffC^i^$tl, h^VS;?:^^ 6 4 ©fa«#ffi!l{C«SffiV D D*«PPAn 

h «JEfc V R A:^J S tl S J: e) ^ o T V% -6 o 
[0 0 3 8] 

-Ij. mmmMLP 1 1 p^^u-fe^y h h^>i;?x^ 1 2S:t>*y-x7:«-n':fT> 

R 1 S:/fLTM;^liMO SMCD h > 3t 6 6 ®-«®{B!lC®^ic$ tlT V%S„ 
•fe^y hSJ£#^$&^VR 1 «i!c®Wl^MJ^P 11, P21, P31, • • •© 

9\''QmmMwmci.iKm^xmm.-^n. mmm.m'p II. p2i, psi, • 

[0 0 3 9] 

$tlTv^-5o Ili^i&h-^^i;^^;^^ 7 2 i: 6 4 i:(Z)g?ggj^ac 

tl> ffi«M{lf75)^ h ^ > t^'X ^ 6 4 ^tJf h ^ > ^ 6 6 (D>y-. 
YmM\zWm.^t\>fz.m%mmnV'yyV7.9Q 8*'Cj^^£StlTVN§„ laM^ffi 



ffi|iE# 2001-3094875 



#200 1—130148 



ffi® S W X A:^f S ct -9 ic o T V ^ S o 

[0 0 4 0] 

"yyVT.^ 7 0 y'lCbT, Hr^flJi^P 1 1 mV-XVitWOryzfl 4 SrH 

IMifrh^^i^'X^ 6 2 i:(Z)Mi&p^5:>^t-|l2^i&b^>i;;^^ ilM^^^llCJ: 

h ^ > i^'x ^ 6 6 tiS c 

[0 04 1] 

VR 1 (^mS^^^-e^U, llI^li#lifSl,fe7b'?fte®kTC$IW{£MIlIS&6 VRn=fe 

-BP SrW^MJ^ P m n |^®^^^T'*M L T S „ 
[0 0 4 2] 

?^{C, 0 3 lC^-rkTCS^W<S^iaS^6 VR 1 SrMlCiloT, kTCJiW5:{£ 
T^oTfeU. 7 0 ^i:t7^t^M^C;S;oTV^So t^^oT, k 

TCHWiBMIiIli&e VR 1 (D^mwmmW^'P 1 1 

tl, k T C m=^^Wi.m^ 6 V R 1 liMl&it ipiH ilLTatgbTkTC ^W<Bil^i& 
[0 0 4 3] 
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CO 0 4 4] 

1 e^^TT^^^Mtci^-s^tciwiiiL/T, CD SI11S&6 CL 1 
;i/ KMx>r^y^4 2S:t)^^^^>y>^>r ^y^5 2>()^igDT. smi^^cl 1 {cm 
tf^t\.rcmmw0(R 1 i<z)v~::^>'*n'7r>^i 4*^^®^#mmvs7b^■9->' 

t:/";!//}^-;!/ KM^*4 4;s.t>*CD sm^»5 OfCjfgmstiSo 

[0 0 4 5] 

tllC i: y . k T C i^WiS^m 6 V R 1 ttS tJ^^UJiillifl ilbTillgbTkTC 
^ 1 20:>^- h«^{CUi2-/ h^i#RST*'5N350$ri'5OlC|^SgLT||lMl&h 
[0 0 4 6] 

rtl(Cj;tJ, Ui2^y h 1 2 7b'5:r>^^M(DP^, 7 h K 1 

0(D;ijy~ Kf!l(©«fe*^Sicy -fe^y hmj±VRic;&Scfc-^ic, kTC$6W<BMiii 

S&6 VR l(Z).:!!jl/> h^^-iai?&(Z)m:^;ffi!lb^>'S^'X^ 6 6®m:^J«ffi (=U-lZ 
»vh«ffiVR) jb^^mStlSc 2:<©i:e)lC, kTC$|^{gMllIg&6 VR l liUiz 

[0 0 4 7] 

3(D<fce)lC^4xli, :7:r hiJf-r Fl 0 $:U -fey h S#lC:^ C<5 k T C$1 
^Sr«lS-^(cLT, M#^«|y®kTCIiW$:^t^#^«J±VSi:^##||# 

® u -fe^y hteVRcsfi-r-s k T C$1 wiHi±(ct@B8 -5 3 hTb^ -e 

.kTCiitW<SMimii^6 VR 1 $:^V^T>':r h^V:^- Kl 0 $:U-fe'y h« 
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[0 0 4 8] 

ZICDM:^. CDSI1IS5&6CL 1®CDSM^*5 0 (Z)mi;il!lCli^#«ffi V S 
i:U-fe^y h«£bVR®MlC=m^t-S^M# (VS-VR) A^^CSo 

■fe>y h«/±VR<D^:5-JCSMbTVN^@^7N°^->^W^43'^'i-t-e^< kTC$| 
3 0{cffi:^j$ti'5o 

[0 0 4 9] 

^mm(Dmm<D k t ciiw<£Miam e v r n Cckt^ii. ©si&^ii^^^isi^MJiic 

■fr-r {c k T CHW &<£i^-t S 3 i: A'ST' ^ -So 

[0 0 5 0] 

3&^3, Mi&*fS:^-rili^i&h^>5^^:;^^ 6 2i:y-::^.73fn'7r>^i4® 
-ty hn&ti^^iS'XL^om^ti^&ao Lt)^^'j~:^yyfuury:f 1 4<Dh^ 
- K 1 0 (3!) V - K-iailC PP;&II 3 ti S U i2 h «JEE V R *^^|gt(D Bl^M^^^lc If 

[0 0 5 1] 

04 It. :ty^y h^mmms o®«ib&$:^ltv^So yfyiz^y hmiEm^a 

^iHia{^8 0«, ||l^g&h^>i^^X3f 6 2(D^~ ha^tCPPiUf-SUiZ^y h« 
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'yyVT.^ 8 6 $:;tbTV^So Jfr^-fe^y htiiEM h ^ > ^ 8 6 (Z)^fi«^{R!llC 

h^iiEM h^>^:;;^^ 8 2<Z)ffSS^{a(I{Cg^M$n, :t7-fe>y h«iEM^*8 2® 
fam^filftt:^ :7 -fe h MiEffl V'yyVy.^i^l (o t U , ^1 Mi* h 

[0 0 5 2] 

izmM-^n^(Di,zmmhx. m^wmmh'^yv:^.^ e a. 70. 7 zt^mi^L 

y i2»y h«liracD^»|{C^3VAT, :t y'lr »y hffiiEM h^>t;^'^^ 8 2, 8 6li:r> 

lliMi&h^>'$;>'xa?<o>if- hSSfciiU-fe^y h«ffiVR7&^PPili$ti, M 
i&itiIr§tl§:/rLTU1?^y h«JE«^liVR 1 iZit^tyiz^y h«ffi V O $:^t^«JEb 
>litVR + V07!)'5ffii;$ti-5. t^^oT, ^y hMiEffl^* 8 2 icii;*- :7-fe h 

[0 0 5 3] 

r^v^l:^ ;r7-fe^y hMiEffi 8 2, 8 6 *^;r 7{cj& U :r :7-fe >y hit 

iEM h^>i^'x^ 8 4*^:r>{c;&Sii, 1 MU h ^ > i^:^ ^ ®>if- h«Slcii 

:^LTU-lr^y h«ffi^i^ii«V R 1 lcmM<©U-fe^y h«JE V R*^m:d i: e)IC 
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